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POSTER SESSION 1 
1.1 Evaluating Soil Characteristics in Rural and Urban Areas 
Gabby Barnes, Iin P. Handayani and Steven Still 
Hutson School of Agriculture 
Murray State University 
 (270) 699-5822 
gbarnes3@murraystate.edu; ihandayani@murraystate.edu  
 
The purpose of this study was to evaluate soil characteristics under different management practices 
in rural and urban soils. Soil samples from rural areas in Kentucky were collected from a woods 
plot, a no-till plot, and a till plot. Urban samples were taken from an animal shelter, a middle 
school, and a high school in Memphis, TN. The soil samples from the rural areas were taken from 
a depth interval of 0-7cm and 7-15cm. Urban samples were taken from the A Horizon. The samples 
were analyzed for organic carbon, particulate organic matter, macroaggregates, soil pH, 
macroporosity and soil water holding capacity (SWHC) and soil water content at field capacity 
(SWFC). The results show that soil management practices affect soil properties, however the 
magnitude of the affect differs. Urban soils had more variability in macroaggregates, soil organic 
C, particulate organic C and acidity levels compared to agricultural fields but showed similar 
variability with rural soil in soil water holding capacity and soil water content at field capacity. 
The soil pH in both depths for the rural areas were from 4.5 to 5.8. The pH in urban soil ranged 
from 5.3 to 7.8. Less variability of soil pH values was observed in rural fields.  The SOC in the 
woodlands ranged from 4 to 6%, the till plot varied from 4.5 to 4.6%, the no till ranged from 3 to 
3.5%, and the urban areas ranged from 1.9 to 4.7%. The lowest POM-C was in the urban soils 
(0.9%) and the highest was in the woodlands (5.1%).  The SWHC ranged from 55 to 75%, the 
SWFC varied from 30 to 50%, and the macroporosity (noncapillary pores) ranged from 48 to 69% 
across rural and urban areas.  On average, the macroaggregates in the rural soils was 38% higher 
than in urban soils. This indicates that agricultural fields had higher aeration compared to urban 
soils. This study also showed that urban soil surfaces were more sensitive to erosion as indicated 
by lower percentages of macroaggregates (about 39%). 
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1.2 Use of eDNA in Detection of Multiple Salamander Species in Eastern 
Kentucky Streams 
Florene Bell1, Angie Flores1, Kenton Sena2, Thomas Maigret3, Chi Jing Leow1, Ben Brammell1 
1Department of Science and Health, Asbury University 
2 Lewis Honors College, University of Kentucky 
3 Department of Biology, University of Kentucky 
(859) 858-3511 
ben.brammell@asbury.edu  
 
Environmental DNA (eDNA) utilizes DNA released from aquatic organisms into the environment 
to detect their presence and provides an effective, non-invasive method to determine organism 
presence or absence in an efficient manner.  We developed species specific eDNA primers for 
southern two-lined (Eurycea cirrigera) and northern dusky (Desmognathus fuscus) salamanders 
to detect these species in eastern Kentucky streams.  Primers were designed based on cytochrome 
b sequences amplified from specimens collected from Robinson Forest using published primers.  
The developed eDNA primers proved specific to the appropriate target species in tissue tests with 
all sympatric salamander species.  Interestingly, species specific primers developed for four toed 
salamanders (Hemidactylium scutatum) collected from central New York State failed to recognize 
four-toed salamander DNA from eastern KY.  DNA has been extracted from field collected water 
samples from multiple eastern Kentucky streams and analysis of salamander DNA from these 
samples is ongoing.  The data obtained should add to the growing pool of knowledge concerning 
eDNA monitoring of salamander species as well as providing useful reference data and molecular 
tools for future monitoring or range delineation studies in the region.        
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1.3 Evaluation of biomass and filtration method on eDNA detection of fantail 
darters (Etheostoma flabellare) 
Ramon A. Guivas, Kyle T. Laufenburger, Ben F. Brammell 
Department of Science and Health 
Asbury University 
 (859) 858-3511 
ben.brammell@asbury.edu  
 
Estimating fish abundance/biomass holds great importance for freshwater ecology and fisheries 
management, but current techniques can be expensive, time-consuming, and potentially harmful 
to target organisms. Environmental DNA (eDNA) has proven an effective and efficient 
technique for presence/absence detection of freshwater vertebrates. Additionally, recent studies 
report correlations between total fish biomass and eDNA levels although widespread application 
of this technique is limited by the lack of studies examining this relationship in various species 
and settings.  Additionally, filter clogging is a commonly encountered issue in eDNA studies in 
environments with significant sediment and/or planktonic algae.  Frequently a sample must be 
split into multiple aliquots and filtered separately in order to process the entire sample.  The 
present study examines both the relationship between biomass and eDNA and the effects of 
single versus multiple filter sampling on eDNA concentrations of fantail darters (Etheostoma 
flabellare) in a laboratory setting.  Tank tests were performed in quadruplicate at four 
environmentally relevant fantail biomass levels. eDNA samples were collected and processed in 
duplicate (once as a whole through a single filter, once in parts through multiple filters). Species-
specific primers and a probe were developed for E. flabellare from cytochrome b sequences 
obtained from locally collected specimens and real-time quantitative PCR was used to analyze 
eDNA levels at each biomass. These data should be useful in refining the accuracy of eDNA 
based biomass estimates. 
  
P a g e  43 | Poster Session 1 
 
1.4 The Impact of Agricultural Development on Nutrient Contamination 
Hotspots Within a Small, Intermittent Watershed at EKU’s Meadowbrook 
Farm, Madison County, Kentucky 
Reid E. Buskirk, John Cornelison Jonathan M. Malzone, and Walter S. Borowski 
Department of Geosciences 
Eastern Kentucky University 
reid_buskirk1@mymail.eku.edu  
 
Agricultural activities often contaminate watersheds with excess nutrients, leading to poor water 
quality and eutrophication. Eastern Kentucky University’s (EKU) Meadowbrook Farm raises 
crops and livestock, and both contribute dissolved nutrients within the Muddy Creek watershed. 
This farm and many others in the watershed are located within small, intermittent subwatersheds 
with thin, impermeable soils and little riparian cover. As a result, most of these locations tend to 
have flashy hydrographs and quickly funnel water into larger order streams without many 
opportunities for nutrient attenuation. These combined factors make intermittent watersheds 
potential nutrient contamination hotspots that may disproportionately affect larger water bodies. 
However, the impacts of surface-groundwater interactions on baseflow nutrient behavior in these 
small intermittent watersheds and potential ramifications for large-scale watershed contamination 
is not well understood. Hence, we sampled waters during baseflow conditions and measured 
dissolved major-ion and nutrient concentrations in an agricultural intermittent watershed in 
Madison County Kentucky to characterize spatial and temporal sources and controls on nutrients 
and their transport behaviors. 
Seventeen sampling sites were established within a representative watershed on Meadowbrook 
Farm at groundwater-soil-surface water sources and along the main channel to characterize the 
compositional end-members and resultant mixtures. Electrical conductivity (EC), temperature, and 
pH were measured with a YSI Pro-DSS probe. Dissolved major ions (Ca2+, Mg2+, Na+, K+, Cl-, 
and SO42-) were measured with ion chromatography. Nutrients (NO3-, NH4+, PO43-) were measured 
with ion chromatography and UV-Vis spectrometry. Principal component analysis was 
subsequently used to explore the greatest sources of variation between compositional end members 
and resultant mixtures in the channel, which should reflect natural processes. 
Groundwater is Ca2+-Mg2+-NO3- rich and is sourced from local Devonian Boyle Dolomite bedrock. 
Surface water composition mirrors groundwater composition except for higher SO42- levels. 
Baseflow NH4+ and PO43- in the channel is primarily sourced from agricultural and management 
infrastructure in the farm’s center, along with higher Cl-, SO42-, K+, Na+, Ca2+, and Mg2+ 
concentrations than typically observed in local groundwater. 
Baseflow chemistry varies both spatially and temporally (Fig. 1). Spatially, channels draining areas 
with low to medium intensity development introduce high dissolved ion concentrations to the main 
channel, which are partially diluted downstream before leaving the watershed. Furthermore, 
concentrations emanating from this complex vary temporally. During activation, this channel and 
downstream stations exhibit heightened nutrient concentrations, which subsequently decline over 
the proceeding months until normal conditions are reestablished.  
Principal component analysis resulted in twelve principal components (PCs). The first three PCs 
captured more than 75.4% of the variation present in the dataset. The results from PC1 and PC2 
show mixing of the local groundwater-soil-surface waters with contaminated farm complex water. 
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Surface water, soil water, and groundwater showed similar PC1 results, suggesting that channel 
water was mainly sourced from the subsurface. Furthermore, contamination from the farm 
complex exhibits progressively similar PC1 value to groundwater down-channel, reflecting 
dilution. As contamination abates during the winter, PC’s for the farm complex downstream begin 
to reflect those of local groundwater until renewal of agricultural activity in the spring. 
However, water discharging at the watershed outlet still chemically resembles water from the farm 
complex. This behavior suggests channel water groundwater input does not strongly dilute 
contamination from developed areas in these small intermittent watersheds. GIS analysis shows 
that similar intermittent watersheds comprise ~10% of the Muddy Creek watershed. Despite being 
a minor water flow contributor to higher order streams, the presence of intensive agriculture in 
these specific regions could have a disproportionate impact on nutrient loading due to the lack of 
substrate and storage for nutrient attenuation.  
 
 
 
 
 
 
 
 
  
Figure 1. Box and whisker plots of electrical conductivity (left) for the sampling stations in the study area, where 
sampling stations are ordered downstream from left to right, S1-3 correspond to groundwater springs, and T1 
corresponds to a subsurface tile drain. Median values are white. A timeplot from June 2017 to September 2018 of 
electrical conductivity (right) is presented for stations O1 (circles), W1 (diamonds), S3 (triangles), and T1 (squares). 
Downstream Upstream 
W1 
O1 
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1.5 How Does Drought Length Impact the Runoff and Nutrient Storm 
Response in an Agricultural, Intermittent Catchment in Central Kentucky? 
Trevor Clemons, Jonathan M. Malzone, Walter S. Borowski 
Department of Geosciences 
Eastern Kentucky University 
 (859) 622-1278 
jonathan.malzone@eku.edu 
 
Waterways in Kentucky commonly exhibit high nutrient loads as a result of agricultural practices. 
Resulting algal blooms and degradation of water quality threatens recreational activities, wildlife, 
and overall water quality. One way to reduce nutrient loading in large watersheds would be to 
identify sources that act as hotspots in order to focus remediation efforts. Small, intermittent 
agricultural catchments in central Kentucky may be one such hotspot due to their geology, 
hydrograph responses, and proximity to larger order streams. Many such catchments in the region 
have thin clay soils, which create larger amounts of runoff due to their impermeability.  
Due to soil conditions, small size, and a lack of riparian zones, hydrograph responses in 
intermittent catchments are extremely flashy. As much as 10% of the total watershed area of the 
Muddy Creek watershed in Madison County, KY, which has high concentrations of nutrients and 
fecal coliform, is made up of agricultural intermittent catchments that flow directly into the larger 
order stream with little buffering or intervening stream length. As a result these smaller catchments 
may disproportionally load higher order streams with contaminants considering there is little 
chance for attenuation.  
In this research it was our goal to characterize the runoff response of an agricultural intermittent 
catchment given variables such as rainfall intensity, drought length, and evapotranspiration in 
order to better understand how this type of catchment contributes water and contaminants to larger 
order streams. The study site was a 0.5 km2 intermittent watershed that feeds into Muddy Creek 
near Waco, KY. Flow measurements were taken at 10-minute intervals from a V-notch weir 
constructed at the catchment outlet. Runoff volumes were calculated from hydrographs generated 
at the weir in 2017-2018. Daily and 5-minute resolution precipitation data as well as drought length 
were collected from a Kentucky Mesonet weather station in the study watershed. Potential 
evapotranspiration calculated with the Penman-Monteith method was collected for the area from 
the Global Daily Potential Evapotranspiration (GDPE) dataset made available by the United States 
Geological Survey. A water budget was calculated for 42 individual storm events for the summer 
and fall months of 2017 and 2018. The relationship between drought length, runoff volume, 
evapotranspiration, and rainfall intensity was explored by plotting rating curves for each 
parameter. We also compared storm hydrographs with peak orthophosphate concentration for 
seven storm events. Results indicated that runoff volume, rainfall intensity, and peak phosphorus 
were positively related, but drought length greatly changed the watershed hydrograph and nutrient 
response. Storm responses to most precipitation events lasted less than 48 hours and peak 
orthophosphate concentrations ranged between 1 mg/L and 6 mg/L.  The comparison of runoff 
volumes for individual storms showed that droughts lasting longer than four days had significantly 
reduced runoff responses (Figure 1). While total runoff volumes are small compared to the flow 
of Muddy Creek (a fourth order stream), rainstorms totaling more than 2 cm of rain (~50% of the 
42 storms measured in this study) with less than four days of drought produced the highest 
phosphorous concentrations. On the other hand, droughts lasting greater than four days with 
P a g e  46 | Poster Session 1 
 
similar amounts of precipitation showed a 75% reduction in runoff volume and the lowest 
phosphorous levels. Droughts lasting up to 20 days reduced runoff to below 1% of the water 
budget. We conclude that agricultural intermittent catchments could be considered hotspots for 
phosphorus due to the high concentrations observed during common storm intensities and the short 
time frame in which storm responses took place. Considering that ~10% of the Muddy Creek 
watershed is covered by similar catchments, the cumulative impact of agricultural intermittent 
streams could be larger than expected.  
  
Figure 1: Three-dimensional plot comparing the runoff volumes for individual storm events that occurred after varying 
periods of drought. Vertical lines connected to data points help to show depth and value of each observation. A plane 
of best fit is plotted through the points. 
  
P a g e  47 | Poster Session 1 
 
1.6 Analyzing Sanitary Sewer Overflow Sensitivity to Storm Characteristics 
C. Andrew Day 
Department of Geography and Geosciences 
University of Louisville 
 (502) 852-2703 
a.day@louisville.edu  
 
Uncontrolled releases of untreated stormwater as sanitary sewer overflows (SSOs) are a serious 
issue facing many communities across Kentucky. Such events typically occur during and after 
high-intensity storm activity, classified as wet-weather overflow events. Rainfall dependent inflow 
into sanitary sewer systems can exceed the hydraulic capacity of the wastewater collection system 
in one or more locations. These wet-weather flow events temporarily increase the normal dry-
weather baseflow of the sanitary sewer system, which accounts for the sewer capacity under 
normal dry-weather conditions. Despite the frequent occurrence of SSOs across the Louisville 
Metro area, there is limited existing documented research into quantifying these events. This 
research analyzed the hydraulic behavior of a single known multiple SSO sewershed in response 
to a series of recorded storm events between 2015-2017. Relationships were explored between 
maximum and mean rainfall intensity, total depth and duration and storm frequency to determine 
minimum storm thresholds for SSO events to occur. The specific timing of SSO initiation events 
were also examined to assess the SSO sensitivity to expected diurnal dry-weather capacity changes 
within the sewershed. Initial results identified that a total storm depth of 1.48” at a maximum 
intensity of 1.2”/hour would trigger an overflow, although the timing of the storms could modify 
this based on the dry-weather capacity of the system to reduce the total depth necessary to 0.83”. 
Research that documents the causes of, and quantifies, SSO releases would help establish a 
possible framework for assessing and mitigating the impacts of SSOs and further raise public 
awareness of this source of pollution in the future.  
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1.7 Evaluating Soil Properties in No-Till and Conventional Tillage Systems 
River O. Dowell and Iin P. Handayani,  
Murray State University 
 (270) 809-6929 
rdowell1@murraystate.edu; ihandayani@murraystate.edu  
 
Monitoring the changes of soil properties following tillage systems is a key to sustainable 
agriculture. This study was conducted to observe the changes of soil properties regarding to 
common tillage systems in Kentucky.  Undisturbed and disturbed soil samples were collected from 
Butler County, western KY at the depth of 0-7.5 cm and 7.5-15 cm from areas which have been 
tilled through traditional methods (plowed, disked, and rotary tilled).  In addition, the same soil 
samples were taken from a no till hay field, woodland and pasture land for comparison. Soil 
compaction level as indicated by penetration resistances was determined in situ.  The samples were 
analyzed for soil water retention, soil organic matter, the level of acidity, bulk density, and 
porosity.  The data shows that soil porosity is higher in conventional tillage soils (63%) than other 
non-intensively tilled soils (50%). Bulk density is lower in soils under traditional tillage systems 
(0.98 g/cm3) than soils under other practices (1.35g/cm3). Soil carbon content was higher in 
traditional tillage systems (6.7%) than in no-till soils (3.4%).  Undisturbed soils (no-tilled soil, 
woodlands, pasture) had consistently higher water holding capacities (77%) than conventional 
tillage soils (64%).  Soil water content at field capacity under conventional tillage management 
systems were 34%, while soils under other management systems were 57%. Soil pH in woodland 
and agricultural fields was 6.9 and 7.3, respectively. No acidity was found in all fields. Soil 
compaction was shown more in no-till soils than conventional tillage systems. 
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1.8 Assessment of the Impact of Forest Degradation Caused by Human 
Activities in Lake Omo 
Judith Eke and Oluwole Samuel 
Department of Environmental and Resource Management 
National Open University 
Lagos, Nigeria 
+2348082260056 
juditheke89@gmail.com 
 
Harmful algal blooms in drinking water sources is a major environmental problem in many 
developing countries within the tropics and the entire world in general.  It has been hypothesized 
that human activities largely contribute to the rapid growth of algae. The Omo- Shasha- Oluwa 
forests is one of the most densely populated areas in Africa, and already shows high levels of 
human activity which includes intensified land-use, sewage discharge, and highly mechanized 
agricultural farming. It has a lake which serves as a drinking water source to over three million 
people. Recently the water from the lake tested positive for microcystin leucine argine, a common 
algal toxin. The study intends to investigate changes in forest integrity due to anthropogenic 
activities by assessing flora biodiversity in study area and determining the trend of degradation 
using time series mapping. Stratified random sampling technique will be used to select sampling 
plots. 0.5 km by 0.5 km grid will be overlaid on the land use land cover map and 5 representative 
plots each for the vegetated land use classes will be selected. Garmin 78 hand held GPS with an 
accuracy of 3 meters will be used to locate the center of the selected plots. The concentric plot 
assessment system will be used to select sub plots. Each modified plot is a cluster of four circular 
17.95 m radius annular plots with one central 0.1 ha annular plot, three satellite 0.1 ha annular 
plots, four 7.32m subplots, and one 2.77 m radius micro plot. Each modified plot also contains 
three 17.95m long transects from the cluster center, with the first transect positioned at a random 
azimuth and the others at 60° and 120° from the first transect. Complete vegetation assessment 
will be carried within the sampled plots during field survey.  Maximum likelihood algorithm will 
be used for the supervised classification after which validation and accuracy assessment will be 
conducted.  Land change detection will be carried out using suitable GIS software. The data 
collected in situ from the field will be subjected to appropriate statistical analysis to determine the 
impact of degradation of the tropical forest on the lake. The result will provide invaluable 
information on the current land use dynamics in the forest reserves of Southwestern Nigeria. 
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1.9 Soil Responses to Tillage Practices and Cover Crops 
C.A. Followell, I.P. Handayani and D. Ferguson 
Hutson School of Agriculture 
Murray State University 
cfollowell2@murraystate.edu  
 
Management practices in cultivated cropland generally affect soil quality, thus eventually 
influences the crop yield.  For sustainability, it is important to improve soils and reduce erosion 
by using cover crops in the off season with normal crop rotational practices.  The objective of this 
study was to evaluate the changes in soil properties due to tillage systems and the use of cover 
crops in western Kentucky.  Soil samples from no tillage (NT) and conventional tillage (CT) plots 
were collected from the depth of 10 cm and 20 cm in Calloway County in September 2018.  The 
cover crops being assessed include wheat, cereal rye, oats and radish and a control with no cover 
crop.  The samples were analyzed for soil organic C (SOC), soil water content, particular organic 
matter-C (POM-C), soil pH and macroaggregates. Soil organic C in the NT systems ranged from 
2.4-2.9% while the CT systems ranged from 1.8-2.8%.  The macroaggregates varied largely with 
the CT system with no cover crop containing the most in both depths.  The ratio of macro-to-
microaggregates in both tillage systems was fairly equal with exceptions to NT cereal rye and CT 
with no cover crop.  CT with no cover crop appears to have the highest ratio of Ma/Mi.  The ratio 
of POM C to SOC remained mostly equal and steady across all samples, averaging 35% for all. 
The highest POM C was found in CT systems at average of 0.96% and the lowest was observed in 
cereal rye NT systems at both depth intervals with 0.64%.  The soil pH ranged from 5.8-7.4 for 
the NT systems and 6.8-7.4 for the CT systems.  NT systems with cereal rye had the lowest soil 
pH of 5.8 at depth 10-20 cm. There is no significant impact of tillage systems and cover crops on 
soil water content at air dry soils.  The results of this study would be beneficial to predict the 
combination effects of tillage and cover crops on soil quality.   
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1.10 Chlorophyll a and Primary Productivity Dynamics in Kentucky Lake 
Morgan Franklin1,2 and Susan Hendricks2 
1Dept of Earth and Environmental Sciences, 2Hancock Biological Station,  
Murray State University 
 (270) 809-2272 
mfranklin@murraystate.edu; shendricks@murraystate.edu  
 
Chlorophyll a (chl a) can be used as proxy for phytoplankton biomass, while primary production 
(PP), the rate at which carbon is fixed into phytoplankton cells, is an indicator of how quickly 
carbon is turned over within the phytoplankton community.  The two metrics often are highly 
correlated in lake ecosystems.  The purpose of this research was two-fold.  We wanted 1) to 
examine the spatial distribution of chl a annually and seasonally in Kentucky Lake, and 2) to 
examine the relationship between chl a and PP in two embayments of contrasting land use.  Chl a 
data were available from the Kentucky Lake Long-term Monitoring Program.  Fourteen sites on 
Kentucky Lake have been monitored every 16 days annually for the past 30 years. We used data 
from 2009-2018.  Both PP and chl a data were available for two embayment sites over the same 
time period. The Panther Creek watershed (Land-Between-the-Lakes Recreation Area) is forested, 
while the Ledbetter Creek watershed is rural/agricultural. Stream chemistry and discharge data 
from the two watersheds also were examined to characterize the stream sources discharging into 
each embayment.   
For the spatial chl a study, strong seasonal hotspots appeared mostly during the summer on both 
sides of the lake, but also high concentrations occurred during spring and fall on the west side (Fig. 
1).  This information led to the development of the second part of the project and focused on 
examination of chl a and PP seasonal relationships in two embayments of roughly the same area 
in but contrasting land-use.  Based on historical data, nitrogen inputs are higher from Ledbetter 
Creek than Panther Creek, while phosphorus inputs are higher from Panther Creek than Ledbetter 
Creek.  N:P ratios average 12/1 and 7/1 in Ledbetter and Panther embayments, respectively, with 
even higher ratios in the streams discharging into each embayment (e.g. N:P = 39/1 and 7/1, for 
Ledbetter and Panther Creeks, respectively).   
Overall, the 10-year annual chl a and PP were often highly correlated; r = 0.45 in Ledbetter and  r 
= 0.55 in Panther.  Seasonally, highest correlations occurred during winter (r = 0.55-0.85) and 
spring (r = 0.55-0.85) and lowest (r = 0.10-0.25) during summer at both embayments.  We conclude 
that the highest chl a-PP correlations occur during times of the year when standing stock of chl a 
is lowest (winter and spring).  We also conclude that during times of high chl a standing stock 
(summer and fall), the chl a-PP relationship is disrupted or decoupled by lower nutrient inputs later 
in the growing season.  Therefore, the hypothesis that chl a and PP are positively correlated in 
general, 1) is confounded by strong seasonal environmental effects such as nutrient inputs, light, 
and temperature that may disrupt the relationship and, 2) predicting PP from chl a concentrations 
might not be possible year-round nor should the relationship be used to predict areas of 
vulnerability for future algal blooms, hypoxia, and habitat degradation without considering 
seasonal changes in nutrient inputs, light, and temperature.  
Our study was developed by M. Franklin while attending an REU workshop at U-K, Lexington, 
KY, and HBS in 2018 and funded by NSF-EPSCoR Track 2 #OIA-1632888.    
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Figure 1.  Location of monitoring stations on Kentucky Lake. Inset is blowup of Ledbetter embayments sites. 
Panther embayment is not shown. 
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1.11 Kentucky Backyard Streams Program 
Amanda Gumbert1, Carmen Agouridis2, and Ken Cooke3 
1Kentucky Cooperative Extension, University of Kentucky 
2Biosystems and Agricultural Engineering Department, University of Kentucky 
3Friends of Wolf Run 
Amanda.gumbert@uky.edu; Carmen.agouridis@uky.edu; ken.cooke@kbcnet1.com  
 
Many homeowners are not sure what to do about the stream in their backyard. Some see it as an 
asset while others are confused about who owns it and how it should be managed. Uncertainty 
about stream maintenance plus a partnership between a local watershed organization and the 
University of Kentucky Cooperative Extension Service led to the development of the Backyard 
Streams program. Extension specialists facilitated multiple classroom and field workshops 
centered around urban watershed issues and streamside buffers at the request of Friends of Wolf 
Run. These workshops, which were audience-focused for stream stewards in Wolf Run Watershed, 
led to the development of a 12-module online course. The course is hosted through an online 
learning management system and is now available to anyone interested in learning about 
watersheds, stream health and stream function, and streamside buffers. Completion of all course 
modules results in becoming a certified backyard stream steward. Fifty-four individuals have 
registered for the course and thirteen have become certificated backyard stream stewards since the 
launching of the course in August 2018. The Backyard Streams program provides a central location 
(https://www.uky.edu/bae/backyardstreams) for dozens of extension publications and videos 
highlighting backyard stream steward successes. The program is designed to help homeowners 
appreciate this resource, protect personal property, and improve water quality and habitat. The 
partnership between the University of Kentucky and Friends of Wolf Run will continue in the next 
several years with the offering of additional classroom and field-based workshops and buffer 
installations. Funding for this project was provided in part by Lexington-Fayette Urban County 
Government’s Stormwater Quality Projects Incentive Grant Program. 
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1.12 E. coli in Urban Streams 
Emily Huff and James Wood 
Department of Natural Sciences and Mathematics 
West Liberty University 
(304) 551-3457 
ethuff@westliberty.edu 
 
Escherichia coli (E. coli) is a bacterium found in the lower intestines of warm blooded animals. 
The presence of E. coli in streams can indicate that feces from humans or other warm-blooded 
animals are present and cause water to become cloudy with an unpleasant odor. High 
concentrations of E. coli are a health concern because of the risk of the presence of pathogenic 
bacteria and viruses. The US Environmental Protection Agency sets a maximum safe limit of 151 
colony forming units (cfu) for recreational water usage but concentrations of E. coli can change 
rapidly with environmental conditions facilitating the need for frequent monitoring to protect 
human health.  We sought to investigate trends in E. coli concentrations in Wheeling Creek, WV 
(a tributary to the Ohio River) and the Ohio River because they are being increasingly utilized for 
recreational activities. However, old wastewater infrastructures frequently discharge untreated 
sewage into these waterways, raising health concerns about contact with the stream water. We 
collected water samples weekly at two sites on the Ohio River, five sites on Wheeling Creek, and 
three sites on tributaries of Wheeling Creek between September 27, 2018 and December 27, 2018. 
In total, we collected 128 samples that were analyzed for E coli using the IDEXX Colilert System. 
We have found that the concentrations ranged from 25 to 2,400 colonies of E. coli, and only 24 
readings (18.8%) were below the EPA safe standard for recreational usage with the highest 
readings occurring at sites along Wheeling Creek. The Ohio River and tributaries of Wheeling 
Creek tended to have lower concentrations of E. coli than Wheeling Creek itself. As the 
temperature took a decline in the month of December the amount of E. coli concentrations had 
decreased moving into or closer to safe amounts.  
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1.13 Assessment of Microbial Respiration and Carbon Loss Rates in the 
Upper Ohio River and Selected Tributaries in the Northern Panhandle of 
West Virginia 
Emma McClelland and James Wood 
West Liberty University 
 (304) 319-0865 
emmcclelland@westliberty.edu  
 
Stream microorganisms can drive ecosystem processes, such as carbon cycling; however, changes 
in water chemistry can slow down or speed up the rate that carbon moves through the ecosystem. 
When microorganisms respire, inorganic carbon is released back into the system. In this study, we 
investigated the influence of water chemistry on microbial respiration and the breakdown of 
organic matter using two types of standardized substrates: labile cellulose sponge and recalcitrant 
red oak wood veneer. The rate of breakdown of these substrates correlated positively with 
increasing microbial respiration rates. Water chemistry data was used to assess for correlation with 
the microbial respiration rates. Specific conductance (SPC) was found to be a significant predictor 
model of microbial respiration rates; as SPC increased, microbial respiration rates 
increased.  These correlations could provide us with new ways to predict the effects of stressors 
on multiple aspects of aquatic ecosystems, such as carbon cycling. 
 
 
 
 
 
 
 
 
 
 
 
  
P a g e  56 | Poster Session 1 
 
1.14 Fabrication of a Novel Reactive Membrane for Water Treatment 
Alex Mills, Joyner Eke and Isabel Escobar 
Department of Chemical and Materials Engineering 
University of Kentucky 
(859) 257-7990 
philipamills2001@gmail.com; joyner.eke@uky.edu; isabel.escobar@uky.edu  
 
Nanomaterials are typically used in the field of membrane technology to impart a desired 
characteristic on the membrane so as to enhance selectivity of the membrane and increase the life 
span of the membrane. Fouling, or the accumulation of rejected materials on the surface of 
membranes, is a menace that plagues separation processes.  Photocatalytic membrane processes 
generate oxygen-reactive radicals under irradiation by light that could degrade pollutants in feed 
solutions and reduce fouling. Phosphorene is a recently discovered two-dimensional material that 
shows great promise as a photocatalyst because it can generate reactive oxygen species (singlet 
oxygen, hydroxyl radicals and superoxide radicals).  The goal of this study is to incorporate 
phosphorene into membranes made from a polymer blend of sulfonated poly ether ether ketone 
and polysulfone, then test these membranes in different media to examine their stability in various 
environment and study the method of adhesion of the nanomaterial in the membrane. In this 
research, phosphorene was first fabricated by the liquid exfoliation of black phosphorus. 
Experiments were done in an acidic, basic, neutral and in a common solvent media. Various 
membranes that composed of different wt.% of phosphorene were casted and the rate of leaching 
of the phosphorene nanoparticle was studied.  
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1.15 Temperature Responsive Membranes and Perfluorochemical Adsorption 
Rollie G. Mills and Dibakar Bhattacharyya 
Department of Chemical and Materials Engineering 
University of Kentucky 
(859) 576-6189 
rolliegmills@uky.edu  
 
This research is aimed at evaluating the effect of temperature on the removal of perfluorochemicals 
in water filtration. Polyvinylidene difluoride (PVDF) microfiltration membranes are 
functionalized with poly-N-isopropylacrylamide (PNIPAAm), and its temperature responsive 
behavior is studied as it relates to water flux and adsorption/desorption of perfluorochemicals. 
PNIPAAm has a relatively low Lower Critical Solution Temperature (LCST) of around 32°C, 
which makes it appealing for industrial use. PNIPAAm has a sharp transition from hydrophilic 
behavior below its LCST to hydrophobic behavior above its LCST, thus, when the PNIPAAm is 
exhibiting hydrophobic behavior, it retracts/collapses upon itself in an aqueous environment. In 
doing so, the hydrophobic propyl group of PNIPAAm is exposed, which makes the hydrophobic 
parts of perfluorochemicals more likely to interact with PNIPAAm and is what makes PNIPAAm 
attractive for perfluorochemical adsorption uses. Reversely, bringing the temperature down past 
the LCST will allow the perfluorochemicals to desorb out of the membrane. Specifically, this 
study’s goal is to evaluate the feasibility of temperature swing adsorption/desorption of 
Perfluorooctanoic acid (PFOA) and Perfluorooctanesulfonic acid (PFOS) in water filtration. The 
time of water flux to normalize through a PNIPAAm functionalized membrane at room (roughly 
23°C) and above-LCST temperature was also studied. This research is supported by the 
NIEHSSRP grant P42ES007380, and by the NSF KY EPSCOR program. Full-scale PVDF 
membranes were developed through collaborative work with Nanostone-Sepro (Oceanside, CA, 
USA). 
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1.16 What are the LiDAR-Revealed Depressions in Alluvium Along Majors 
Rivers in Kentucky? 
Adam M. Nolte and Junfeng Zhu 
Kentucky Geological Survey 
University of Kentucky 
 (859) 257-2503 
adam.nolte@uky.edu; Junfeng.zhu@uky.edu  
 
LiDAR (light detection and ranging) is a remote-sensing technology that can be used to map 
topography at high resolution. The entire state of Kentucky now has LiDAR coverage thanks to 
the Kentucky Aerial Photography and Elevation Data Program. 
Because karst sinkholes are easily identifiable as closed (inward sloping) topographic depressions, 
they can be detected very clearly in the LiDAR data. The process KGS developed to map sinkholes 
using LiDAR data improves upon previous sinkhole mapping efforts in Kentucky and is especially 
beneficial for identifying previously unmapped smaller (down to 500 ft2) sinkholes and similar 
karst or pseudokarst features. One such example is small sinkhole-like depressions occurring in 
the alluvium along some major rivers and streams in Kentucky. Averaging about 5 to 10 ft deep, 
these depressions tend to form linear bands in alluvial floodplains, near the intersections of 
adjacent bedrock hillslopes (Fig. 1). We have found these distinctive features along the Green, 
Salt, Kentucky, and Licking Rivers. Additional data other than LiDAR will be needed to 
understand how these depressions are formed and what roles they play in the dynamic water cycles 
involving rivers and karst terrains. 
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Figure 2. A hillshade of a section of the Kentucky River derived from LiDAR data. The depressions near the river 
(outlined solid black) are a typical example of the unusual depressions found in the alluvium of some of the major 
rivers in Kentucky. The depressions on top of the hill (outlined in dashed black lines) are sinkholes. 
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1.17 Nutrient Export and Remediation at Meadowbrook Farm, Madison 
County, Kentucky: Steps Toward Improving Local and Regional Water 
Quality 
Ryan M. Penn, Walter S. Borowski, and Jonathan M. Malzone 
Department of Geosciences 
Eastern Kentucky University 
 (859) 622-1277 
w.borowski@eku.edu  
 
Excess nutrient levels in water continues to be one of the leading causes of water degradation in 
the United States today. In Kentucky, excess nutrients are often sourced from agricultural practices 
in the form of non-point-source contamination as dissolved and solid forms of nitrogen and 
phosphorus. Although nutrients are a necessity for healthy and sustainable ecosystems, excess 
nutrients can lead to eutrophication that results in a decrease in aquatic oxygen levels, occurrence 
of toxic algae, and significant loss of biodiversity. Limiting entry of nutrients into proximal 
waterways can improve water quality locally, but should also remedy eutrophication at all scales. 
EKU’s Meadowbrook Farm, located within the Muddy Creek watershed of Madison County, 
Kentucky is a typical farm raising crops and stock. A small watershed (~0.46 km2, 113 ac) draining 
the Farm contains cropland, pasture, and a portion of a dairy complex and is thus representative of 
Farm activities as a whole. We have constructed an instrumented weir where the intermittent 
stream of this small catchment flows into Muddy Creek, a tributary of the Kentucky River, that 
allows us to measure discharge and estimate nutrient export. 
We sampled water during low water flow conditions and during eight rain events during the field 
seasons of 2016, 2017, and 2018, measuring nutrient concentrations of dissolved ammonium 
(NH4), nitrate (NO3), phosphate (PO4), and total phosphorus, (∑P). These data, used in concert 
with flow measurements, enable us to calculate nutrient export for monitored rain events.  
We found that the largest storm event exported 4.1 kg of P-PO4, 11.3 kg of ∑P, 3.3 kg of N-NH4, 
and 1.7 kg of N-NO3 [5.0 kg N].  There seems to be a rough, linear relationship between total 
storm water volume and P-PO4, ∑P, and N-NO3 export; the relationship between storm water 
volume and N-NH4 displays no recognizable pattern (Figure 1). Quantitative relationships between 
storm flow volume and nutrient export are significant, in that it allows us to estimate total nutrient 
export coming off the farm for the entire year to certain degree of accuracy.  
The next step in our investigation is to measure nutrient export during the next field season as 
changes in farming practices occur within the research catchment. Some cropland will be shifted 
to other uses and major pasture areas will be planted with higher-quality forage. Over time we will 
also fence-out cattle and add riparian cover to the channel area. We hypothesize that these 
measures will lead to decreases in nutrient export as compared to pre-remediation estimates. 
Ultimately, our goal is to deploy multiple measures to reduce the total nutrient export entering the 
Muddy Creek watershed, and quantify any changes in nutrient export to identify effective 
mediation strategies. Our efforts will not only serve to improve the quality of water leaving 
Meadowbrook Farm and entering Muddy Creek, but, if remediation efforts are successful, our 
methods can be adopted at other agricultural areas that contribute to nutrient overloads within 
surface and ground waters.  
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Figure 1. Graphs showing relationship between total discharge and total nutrient export for each nutrient species for 
a given rainfall event occurring in 2017 and 2018. Solid lines within the orthophosphate and total phosphorus panels 
show best-fit lines that do not include data from the July 2018 rainfall event; dashed lines within the same panels do 
include those data. Tropical Storm Cindy took place in June 2017. Note that the nitrate panel has the best linear fit for 
the data, whereas ammonium data display no distinct pattern. 
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1.18 Functionalization of PVDF Membranes with Thiol Groups for Heavy-
Metal Capture 
Ronald Vogler, Md. Saiful Islam, Dibakar Bhattacharyya 
Department of Chemical and Materials Engineering 
University of Kentucky 
(513) 543-0751 
voglerronald@uky.edu  
 
The presence of heavy-metal ions, such as mercury and silver, in water poses a threat to the 
wellbeing of humans and nature.  Therefore, the development of technology with a high capacity 
for the capture of heavy-metal ions from water is important.  This study involved the incorporation 
of thiol groups, which are capable of binding to silver and mercury ions, into polyvinylidene-
fluoride (PVDF) membranes that had been surface and pore functionalized with polyacrylic acid 
(PAA) using an in-situ polymerization technique.  To incorporate thiol groups, cysteamine was 
coupled to the carboxylic-acid groups of PAA following the attachment of N-hydroxysuccinimide 
(NHS) to these groups using EDC/NHS chemistry.  The surface hydrophilicity of a commercial, 
hydrophilized PVDF membrane was lower than that of a PVDF-PAA membrane, but this property 
remained constant for a PVDF-PAA membrane throughout its functionalization with thiol groups.  
Additionally, a decrease in the flux and pH-responsive permeability of a PVDF-PAA membrane 
after the incorporation NHS verified the conversion of carboxylic-acid groups in the pores of this 
membrane during NHS functionalization.  However, with the addition of cysteamine to the PVDF-
PAA-NHS membrane, an increase in flux resulted.  After thiol functionalization, the resulting 
membrane captured Ag+ in a convective-flow mode and an increase in flux occurred during this 
capture.  The capture of Ag+ by the PVDF-PAA-Cysteamine membrane was indicative of the 
potential of thiol-functionalized membranes to remove Ag+ and Hg2+ from contaminated water at 
a high dynamic capacity. 
This research was supported by Chevron Corporation, NSF EPSCoR, and NIEHS-SRP.  
